To describe central venous catheter (CVC) colonizations and catheter-related bloodstream infections (C-RBSIs) among patients admitted in the Intensive Care Unit (ICU) of a tertiary care teaching hospital.
INTRODUCTION
Infection is a major factor determining clinical outcome among patients requiring intensive care unit (ICU) support. The causes of infection within ICU are multifactorial, and consequences depend on source involved, organisms associated, underlying morbidity, timeliness, and appropriateness of the treatment/interventions received. Apart from the clinical and human consequences, the health economic and infection control implications of infection within ICU are huge. 1 Central venous catheters (CVCs) have become essential in the management of critically ill patients, as well as other patient populations who require longterm medical care. 2 Central venous catheters are used to access the vascular system for the delivery of medication, parenteral nutrition, the collection of blood samples, and hemodynamic monitoring. However, infections and noninfectious complications are frequently reported with central venous catheterization. 2 Central lineassociated bloodstream infections (CLABSIs) are one of the most frequent, lethal, and costly complications of central venous catheterization; they are associated with significant morbidity and mortality. They are also the most common cause of nosocomial bacteremia. 3 Catheter-related bloodstream infection (C-RBSI) is a severe condition with high rates of associated morbidity and mortality. 4, 5 It occurs after catheter tip colonization by microorganisms progressing along both the inner and outer surface of the catheter. 6 Diagnosis of catheter tip colonization is confirmed by culturing the catheter tip after withdrawal but may be anticipated by conservative methods based on superficial cultures of hubs and the skin surrounding the catheter entry site. 7 The aim of this study was to describe CVC colonizations and C-RBSIs among patients admitted in the ICU of a tertiary care teaching hospital.
MATERIALS AND METHODS
This was a cross-sectional study conducted among critically ill patients admitted in the ICU of a tertiary care teaching hospital. The study was approved by the Ethical Committee of the Institute. The consent was taken from the attendant of patient. Only newly inserted CVCs placed by the anesthesiologist in the ICU were included. Once the patients discharged from the ICU or died were excluded from the study.
Methods
The catheters used were not antimicrobial coated, but were radiopaque polyurethane catheters. The catheters were inserted by the anesthesiologist with the following sterile-barrier precautions, such as use of large sterile drapes around the insertion site, surgical antiseptic hand wash and sterile gown, gloves, mask, and cap. The skin insertion site was first disinfected with 2% povidone iodine followed by isopropyl alcohol and sterile long drapes were used before infiltrating 2% xylocaine at the entry points.
All the catheters tips removed were routinely cultured. The catheters were removed using a sterile technique by an ICU nurse. The distal 5 cm segment of the catheters was cut with sterile scissors, placed in a sterile transport tube, and cultured using the semi-quantitative method described by Maki et al. 8 The definitions of catheter infection and colonization were based on the Centre for Disease Control Blood Stream Infection Guidelines. 9 The results are presented in proportions.
RESULTS
About one-third of patients were ≤ 30 years (34.7%) followed by 31 to 40 (17.3%), 51 to 60 (14.7%), 41 to 50 (10.7%), and > 60 (9.3%) years. More than half (68%) of patients were males (Table 1) . About one-third of cases were neurosurgical (34.7%) followed by obstetrical (21.3%), acute abdominal (18.7%), and trauma (12%). The percentage of other indications for admission in ICU was less than 10% ( Table 2 ). The incidence of central venous catheter-related colonizations and bloodstream infections was observed to be 42.7% (32/75) and 17.3% (13/75) respectively ( Fig. 1) . Coagulase -ve staphylococci (CoNS) was the most common organism found causing CVC colonization (50%) and C-RBSI (61.5%) followed by Staphylococcus aureus and Escherichia coli ( Table 3 ). The percentage of other organism was less than 10%, causing both CVC colonization and C-RBSI (Table 4 ). 
MGMJMS

DISCUSSION
Catheter related bloodstream infection is a major nosocomial infection with high rates of morbidity and mortality, especially in MHS-ICU patients. 10 Colonization of the catheter tip is considered a prerequisite for the development of C-RBSI, which occurs by migration of microorganisms to the catheter tip along the inner or the outer surface. 6 In clinical practice, more than 50% of the catheter tips withdrawn with suspected C-RBSI actually prove to be culture-negative in the microbiology department; i.e., noncolonized catheters are withdrawn early and unnecessarily. 6 We found the CVC rate being 42.7%. This is similar to other studies in which the incidence rate of catheter colonization has ranged from 42 to 63%. 3, [11] [12] [13] In the present study, CoNS was the most common organism found causing CVC colonization (50%). However, in the study by Kaur et al 12 the microorganism most commonly colonizing the catheter was S. aureus followed by Acinetobacter baumannii, Enterococcus faecalis, Pseudomonas aeruginosa, non-albicans Candida, E. coli, Klebsiella pneumoniae, Proteus mirabilis, and CoNS. Gahlot et al 3 found that Gram-positive cocci (40%) were the most common microorganism colonizing CVCs followed by Gram-negative non-lactose fermenting bacteria (27%), fungi (Candida spp. 16%), and organisms belonging to the Enterobacteriaceae family (10%).
In the present study, C-RBSI was 17.3%. Over the years, various researchers have reported an incidence of C-RBSI ranging from 2.7 to 60%. Catheter infection rate was 11.8% in a study done by Haslett et al. 14 In a multicentric study, Richet et al 15 reported an incidence rate of central catheter-associated bacteremia of 5%. Groeger et al 16 reported that the incidence of C-RBSI was ranging from 2.7 to 60%. The incidence rate of catheter sepsis in standard catheters was 7.5% in a study done by Pemberton et al. 17 In this study, CoNS was the most common organism found causing CVC colonization (50%) and C-RBSI (61.5%) followed by S. aureus and E. coli. In a study, out of 20 isolates, 65% were CoNS. Staphylococcus epidermidis was the most commonly isolated CoNS comprising 45%, followed by Staphylococcus haemolyticus 15% and then Staphylococcus saprophyticus 5% of the total isolates. 18 The main limitation of our study is its small sample size. Clinical trials are required to verify whether early withdrawal of catheters in patients with positive superficial cultures could contribute to the objective of "zero tolerance" of C-RBSI in ICUs, especially in patients with problems of vascular accessibility, coagulopathy, or severe respiratory disease to avoid the CVC removal and the risk of mechanical complications during the new canalization.
CONCLUSION
Coagulase-negative staphylococci are the most frequent microorganisms which colonize the CVC. The findings of this study may help with implementation of educational and training programs on CLABSIs for health care personnel and enable better management of these devices with regard to the prevention, diagnosis, and treatment of CLABSIs.
